WORLD INTBLLECiTJAL PROPERTY ORGANIZATION 
International Bureau 



PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 


(51) International Patent Classification 6* : 
D06N 7AM), A47G 27/04 


Al 


(11) International Publication Number: WO 96/41913 

(43) International Publication Date: 27 December 1996 (27.12.96) 


(21) International Application Number: PCT/CA96700406 

(22) International Filing Date: 10 June 1996 (10.06.96) 


(30) Priority Data: 
08/489,156 


9 June 1995 (09.06.95) 


US 


(60) Parent Application or Grant 

(63) Related by Continuation 
US 

Filed on 


08/489,156 (Gb?) 
9 June 1995 (09X36.95) 


(7D AppBcant (for all designated States except CA US): TAC- 
FAST SYSTEMS SA. [CHCHJ; Route dn Bugnon 15, Case 
Postale 106; CH-1752 Vfflars-sur-Glaiie 2 (CH). 

(71) Applicant Cfor CA <mr»: TAC-FAST SYSTEMS CANADA 
LIMITED [CA/CAJ; Suite 710. 15 Wertbeira Court, Rich- 
mond Hilt, Ontario L4B 3H7 (CA). 


(72) 

(75) Inventor/App&cant (/br w»/y): PAOONE, Joseph, R. 
fCA/CA]; 127 Elgin Street. Tlwrahffl, Ontario L3T 1W7 
(CA). 


(74) Agents: GRAY, Brian, W. ct al.; Blake, Casseb & Graydco, 
Commerce Court West, Box 25, Toronto, Ontario M5L 1A9 
(CA). 


(81) Designated States: AL, AM, AT, AU, AZ, BB, BG, BR, BY, 
CA, CH, CN, CL, DE, DK, EE, ES, FI, GB, GE, HU, DL, 
IS, JP, KE, KG, KP. KR, KZ, LK, LR, LS, LT, LU, LV, 
MD. MG, MK. MN, MW, MX, NO. NZ, PL, PT. RO, RU. 
SD, SE, SG, SE, SK, TJ, TM, TR, TT, UA, UG, US, UZ, 
VN, ARIPO patent (KE, LS, MW, SD, SZ, UG), Eurasian 
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European 
patent (AT, BE, CH, DE, DK, ES, FI. FR, GB, GR, IE, IT, 
LU, MC, NL,PT, SE), OAPI patent (BF, BJ, CP, CG, CL 
CM, G A, GN, ML, MR, NE, SN, TD, TG). 


Puhhsned 

With international search report 


(54) Title; CARPET AND LAYERED BACKING FOR DIMENSIONAL STABHJTY AND INTEGRITY 



(57) Abstract 

A carpet structure and hacking of superior dimensional stability and integrity wfaicb is especially useful in a Gee float system of 
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equal to or greater than the force of expansion and contraction of the first carpet part under cycling conditions of temperature and moisture 
and traffic loads on the carpet pile. 
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CARPET AND LAYERED BACKING 
FOR DIMENSIONAL STABILITY AND INTEGRITY 


FIELD OF THE INVENTION 

This invention relates to a new carpet structure with increased dimensional 
5 stability and integrity, and particularly one which is useful with a hook and loop installation 
system as disclosed in for example United States Patent 4.822.658. 

BACKGROUND OF THE INVENTION 

Most carpets have some form of dimensional stability problems due to 
changes in temperature and humidity and also due. in some cases, to the lack of integrity 

1 0 from high traffic and heavy rolling stock etc. These problems are particularly acute when 
nylon is used as the primary pile layer since nylon absorbs moisture and expands up to 
approximately 6% of its weight In many other ways, however, nylon is a preferred form of 
material for use in making carpet because of its durability and cost 

Typically nylon is used to make the pile of the carpet and it is tufted into a 

1 5 polypropylene primary backing to which it is bound by a predominantly latex binder applied 
to the underside of the backing. 

The nylon pile tufted into the primary backing by itself is flexible and 
relatively stable, resisting buckling or wrinkling from atmospheric changes in moisture or 
temperature, however, this intermediate product does not have the stability, mass or tuft 

20 bind to be a carpet It is a mere piece of textile. Typically, integrity is added to this 
primary backing by the addition of a latex binder to bind the tuft bundles left below the 
primary backing together to add weight stability and durability to the backing. However, as 
soon as this is done, problems can arise because of fiber growth in the primary pBe due to 
atmospheric changes in relative humidity and temperature, leading to increased stress on 

25 the carpet as a whole. This can result in wrinkling, buckles and delamination, and in heavy 
traffic zones, reduce carpet integrity. 

As disclosed in U.S. Patent 4,822,658, a method has been developed of 
installing a carpet through the use of a hook and loop system. The most economical form 
of such installation is the attachment of the carpet at the perimeter and along the seams. 

30 This is essentially a "free float system*. It is therefore desirable in such a system to have 
a carpet of inherent dimensional stabifity and integrity, particularly under conditions of 
humidity changes and high traffic. 

Attempts have been made to prevent the growing and distortion of some 
forms of carpet especially carpet tfles or carpets of 6 feet width or less, by making it 

35 heavier and heavier and by locking the nylon of the pile into the backing more rigidly with 
more and more binder, adhesive or glue. Other attempts have been made to give greater 
dimensional stability to the carpet by putting fiberglass into the backing. White these 
attempts can create more dimensional stabifity, they do not completely satisfy the need for 
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atmospheric stability and integrity for the great majority of carpets. parBcufcrly wide wkfth 
carpets of greater than 6 feet Most such carpets still require adhesion to the floor across 
substantial a „ of ^ unoersittei ^ ^ ^ ^ ^ 

■ntegnty. This construction thus makes it difficult to install a carpet in a "free-floaT system. 
..e. one in which the carpet is installed only along its perimeter and seams. 

One approach to this probtem has been to moisten the carpet during 
.^on prior to securing me carpet to the floor, as described In United States Patent 
No. 5.479.755. issued to Paoone on January 2, 1996. Moistening is done to deliberately 
cause the carpet to expand and men the carpet is affixed in place by the hook and loop 
system. This approach, however, does not teach how to obtain a carpet whfch does not 
swell to begin with when the nylon pile fibres become wet 

Also since carpet piles can differ, since the required stability and strength 
of carpets varies widely depending upon the anticipated use. and since cost plays a part in 
an fern tike carpet which is supplied in very fcrge volume, it is desirabte to have a series of 
constructions which can be used to engineer a carpet to a desired stability according to 
predetermined criteria so as to meet the anticipated conditions of use and cost .tishe.pfu. 
rf such constructions are able to be selected as required to achieve a predetermined 
selected dimensional stability and level of required integrity. 

SUMMARY OF THE INVENTION 

The invention is achieved in part by recognizing, on the one hand that 
increasing binder weight and density on the underside of the primary layer aggravates 
rather than alteviates. the atmospheric stability problem m carpets and by me further ' 
recogr-hon that flexible dimensionally stable light weight secondary layers can be added as 
needed as backings to give the required stability to the primary layer. 

The present invention provides a carpet structure and backing of superior 
dimens-onal stability and integrity whfch is especial* usefu. in a free float system of 
installation. 

In one aspect of the invention, a carpet is provided having a selected 
•ftnenstonal stability comprising: 

30 (0 a first carpet part comprising a prirrary layers 

s«Je of the layer, the pile tufted through the primary bye, ro leave tuft bundles on 
a second side of the prima* fcyer and a binder encapsulating the tuft bundles 
the first part having a predetermined force of expansion and contraction under' 
eyeing conditions of temperature and moisture; 

35 (I) a second part in layered relationship to the firsi carpet part, the second carpet 
part constructed from one or more ^ere to rave a predelennir^ resistance to 
expansion and contraction at least equal to or greater than the force of expansion 
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and contraction of the first carpet part under cycling conditions of temperature 
and moisture and traffic loads on the carpet pile. 

In another aspect carpet backing for use on a carpet to be installed on a 
floor by means of hooks complimentary and attachable to loops on the back of such 
5 backing is provided comprising: 

(i) 2 first spun web layer; 

(ii) loops needled into and through the first layer to substantially cover a first side of 
the layer with exposed loops; 

(Hi) a binder on the second side of the layer to lock the loops into the layer. 
10 In another aspect a carpet backing is provided for use on carpets to be 

installed on a floor by means of hooks complimentary and attachable to loops on the back 
of such backing comprising: 

(i) a non-woven spun web polyester layer; 

(ii) loops needled into and substantially covering a first side of the substrate; 
15 (iH) means to lock the loops into the substrate. 

In another aspect a carpet for installation on a floor by means of hooks that 
are complementary and attachable to loops on a back side of the carpet the carpet 
comprising: 

a primary layer with pile substantially covering a first side of the layer, the pile tufted 
20 through the primary layer to leave tuft bundles on a second side of the primary 

layer; 

a first binder encapsulating the tuft bundles to secure the pile and layer together, the 
binder containing voids within and around the tuft bundles to allow for expansion 
and contraction of the bundles; and 
25 a backing layer having a first side secured to the second side of the primary layer and a 
second side having said loops thereacrbss, the loops being locked in the backing 
layer. 

In another aspect the invention is a carpet for installation on a floor by means of hooks 
that are cornplementary and attachable to loops on a back side the carpet the carpet 
30 comprising: 

a primary layer with pile substantially covering a first side of the layer, the pile tufted 
through the primary layer to leave tuft bundles on a second side of the primary 
layer; 

a first binder encapsulating the tuft bundles to secure the pfe and layer together, the 
35 binder being sufficiently malleable, flexible, supple, elastic, pliant or yielding to 

permit expansion of tuft bundles encapsulated so as to preclude substantial 
expansion or buckling of the carpet; and 
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a backing | ayer having a first side secured to the second side of the primary .ayer and a 
second side having said loops thereacross, the loops being locked in the backing 

uooer J* inVentl0n indUdeS 3 ^ f ° r manufactu *9 a .aminato carpet having an 
upper ptfe component and lower backing layer, the method comprising- 

manufacturing me. upper pile component with a fcyer having pite tufted therethrough 

and secured to the layer; 
determining the force of expansion of the upper component when exposed to moisture- 
secunng a first side of a tacking fcyer having .oops for attachment to complementary ' 

hooks on its second side to an underside of the upper component wherein 
the backing layer is selected so as to be sufficient* rigid to meet or exceed the 
determined force of expansion of the upper pile component in the assembled 
carpet so as to substantial* preclude expansion and buckBng of the carpet due to 
moisture absorption when the carpet is instated as part of a free float install. 

1 5 A BRIEF DESCRIPTION OF THE DRAWINGS 

Certain embodiments of the invention are described beiow with reference 
bang made to the accompanying drawings wherein: 

figure 1 is a sectional view of a carpet backing made in accordance with 
the present invention. 

20 Figure 2 is a backing having a second spun web layer. 

F«ure 3 is an alternative backing having two extra spun web layers. 
Figure 4 is an alternative backing having a foam layer. 

. mmsHnn Figure 5 « a sectional vew of a carpet and backing in accordance with this 

invention. 

25 DESCRIPTION OF PREFERRED EMBODIMENTS 

In one aspect, the upper composite portion of a carpet of the present 
•nvention include, a binder which is appOed to the backskte of a pn^ backing for 
securing the needled tufts to the backing. The binder is selected so that ft can 
•~"^*~**mm*m*WmUt»m. In a fmbhed carpet to the upper 
porbon is added a tower backing of sufficient «re^ to k*d the W me integrity 
required for installation and use. 

in preferred embodiments, the binder of the upper composite portion can 
be a omder having air entrained thereinto to ^mmodate fibre expansion, or the binder 

35 TJHHZ ' C0nV8n,i0nai lat6X ^ 8 ^ t of ftder than is convenhonaiiy present 
35 in fatter ca«, the ^tex b more glJmmy and fcss rk*d than fctex cc^osZlTn,* 
applted to me backside of th* primary backing of a carpet It genera* true that the 
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greater the degree to which the binder can accommodate fibre expansion, th less 
atmospheric stability that is required to be engineered into the lower backing. 

The carpet is rendered dimensionally stable by on the one hand matching 
the anticipated expansion and contraction of the first carpet part being the fibre pile the 
5 primary layer and the binder for the tuft bundles below the primary layer with a matching 
force of stability in the second carpet part composed of, preferably non-woven spun web 
polyester in sufficient layers. The preoeterrroned stability is introduced by the number and 
type of layers, the material used for each layer, the use of woven or non-woven layers, 
thermally bonded, point bonded or not point bonded and the mass of binder and the degree 
1 0 of encapsulation of the tuft bundles. If less binder mass is used and if voids are provided 
around the tuft bundles then generally less atmospheric stability needs to be engineered 
into the backing. 

As shown in Figure 1, there is provided a layer of, preferably, spun web 
polyester 1. This layer can be thermally bonded (for example, point bonded) or not 

15 depending upon the amount of stabifity required in the layer. Needled into the layer, 
preferably by the malimo process are loops 3, preferably made from polyester filaments. 
The loops are locked into the layer by a coating of a compatible binder 5 which preferably 
penetrates the spun web substrate layer sufficiently to encapsulate the loop fibers into the 
layer, but does not penetrate into the loops to substantially impair their ability to mesh with 

20 corresponding hooks for installation as described in United States Patent 4,822,658. 

In addition as disclosed in Figure 2, the backing contains a first spun web 
layer 1, loops 3 and a binder or coating 5. An additional layer of the preferred spun web 
polyester 7 may be adhesively bonded to the first layer to add greater dimensional stability 
to the carpet backing. In a particular Figure 2 embodiment layer 1 is relatively light 

25 nonwoven spun web material into which is readily needled the layer of loops 3. Needling 
weakens this layer, and it is preferable to add a further layer 7 for dimensional stability. 
Adhesive or binder 5 is applied in One to the reverse side of the backing followed by 
application of layer 7. The bMer serves to lock the loops in layer 1 and to secure the 
layers together. Layer 7 is relatively heavy compared to layer 1 and is sufficiently rigid that 

30 the overall carpet composite has the integrity required for installation and use. Further, 
other layers can be added as required as shown in Figure 3 in which a second adhesive 
coating or binder 9 and a third layer of the preferred spun web polyester 11 are added. 

Suitable spun web material is of the sort described in United States Patent 
Noa 4.093,763; 4,172,166 or commercially available under the name COLBAG from Akzo 

35 Nobel of Holland or the name LUTRADUR from Freudenberg Spunweb Co. of Durham, 
North Carolina. 

It is also possible that the spun web layers may first be precoated prior to 
the addition of the adhesive or binder layers 5, 7 and 11 to limit the penetration of the 
adhesive or binder into the spun web layers, if that is desired. Such an application would 
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be particularly beneficial in the case of layer 5 in order to preclude substantial Weeding of 
adhesive into loops 3. 

As shown in Rgure 4, a layer of polyurethane foam 13 can also be 
•nduded as part of a carpet construction of the present invention. This can be added both 
to prov.de cushioning and mass to the carpet In this case, binder 21 is app.ied to the back 
of the primary backing and spun web layer 41 is applied in line to be bonded directly 
thereto. Foam layer 13 can be applied directly in Ine by mechanical frothing or « can be 
chemicany btown. Tricot iayer 43 having locked loops 45 on it underside is applied in line 
tothefoam. Actively, a foam (which can be siab foam) and tricot composite can be 
separately manufactured and adhesive used to secure the foam and spun web layers. 

Shown in Figure 5 is one form of carpet which can be made using this 
invention. It should be recognized that any of the backings shown in Figures 1-4 could be 
used wrth the carpet construction of this invention as long as the predetermined expansion 
and contraction of the first carpet part, shown as A in Rgure 5 under cycling conditions of 
temperature and moisture (humidity) is at least equal!* or exceeded by me predetermined 
reastance to expansion and contraction of the second carpet part "B" shown in Figure 5. 

As shown in Figure 5. the first carpet part consists of a polypropylene 
backing 15 and nyion pite 17 which has been tufted through the backing normally in a 
continuous strand. 

Such tutting leaves tuft bundles 19 below the primary layer 15. The ability 
of these tuft bundtes 19 to expand and contract plays a significant rote in the tendency of 
the first carpet part A to buckle under changes in temperature or humidity. Some form of 
binder is necessary to achieve any degree of tuft bind, i.e. a situation in which the nylon 
tufts 17 cannot easily be pulled from the backing 15. Thus the tuft bundtes 19 are 
encapsulated to the minimum extent necessary in a binder 21 which is typical* 
polyurethane. The amount of polyurethane should be minimized, preferably so that the 
layer 21 does not extend beyond me tops 23 of the tuft bundles. This can be achieved in 
part oy the use of a docto blade after applk^ ^ 
doctor blade wipes along the surface created by the tops of the tuft bundles and to some 
extend within the valleys 25 to minimize the arrKXJrt of oimter 21 on tt» first carpet part 
If possible, some voids or spaces, such as at 25, may be teft 

The second carpet part B has a backing of preferably spun web polyester 
in th« case where the carpet is to be installed in ac(xro^ce the system disclosed in 
United States Patent 4,822,658, the backing wffl have needled filaments or toons 31 Such 
loops are normaliy tacked into the backing 29 by a binder or adhesive 33 appfied to the 
back of backing 29 opposite the exposed loc^ 31. a second spun web teyer 35 may be 
added and attached to layer 29 by the binder 33 or an additional binder or adhesive (not 
shown) may be added after binder 33 has cured. The whole of second carpet part B will 
normally be attached to a first carpet part A by a light adhesive or binder coat 37 Such 
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binder coat is normally kept to the minimum in order to maintain some voids or spaces 

around the tuft bundles. 

Depending upon the method used to tuft the pile into the primary layer of 

the carpet and the style of carpet, a significant number of nylon filaments will be located 
5 below the backing. The amount of filament which remains below the carpet backing is 

determined to a large extent by the type of stitch used in the manufacture of the carpet. 

With a straight stitch 10-15% remains below the carpet, whereas with a graphic stitch the 

amount can be as much as 50% or more. In any event whether they are calculated by 

theoretical expansion or by actual tests, the exact degree of expansion and contraction 
1 0 under conditions of temperature and humidity of the first carpet part A can be determined. 

Trie preferred way is to wet the first carpet part under relatively warm conditions and allow 

the carpet to expand to its maximum width. The piece can then be fixed in place at its 

edges and the contraction force can then be determined. 

When this force is known, the amount of stability needed in the second 
1 5 carpet part or secondary backing to resist this force will then be known. The second carpet 

part can first be tested for stability by simple putt tests by placing such part in tension along 

any dimension and applying pulling force. 

The carpet backing can simply be layered as required with woven or 

non-woven material and preferably thermally bonded, point bonded or non-point bonded 
20 spun web material, more preferably polyester Such material is flexible. Pghtwetght and not 

rigid, but it resists movement in the plane of the layer. A layer of slab foam or 

mechanically frothed foam can also be interposed. 

As shown in Figure 5, a layer of poiyurethane foam 13 can also be 

included as part of a carpet construction of the present invention. This can be added both 
25 to provide cushioning and mass to the carpet In this case, binder 21 is applied to the back 

of the primary backing and spun web layer 41 is applied in line to be bonded directly 

thereto. Foam layer 13 can be appSed directly in line by mechanical forthing or it can be 

chemically blown. Tricot layer 43 having locked loops 45 on its underside is applied in line 

to the foam. Alternatively, a foam (which can be slab foam) and tricot composite can be 
30 separately manufactured and adhesive used to secure the foam and spun web layers. 

Shown in Figure 5 Is one form of carpet which can be made using this 

invention. It should be recognized that any of the backings shown in Figures 1-4 could be 

used with the carpet construction of this invention as long as the predetermined expansion 

and c on tractio n of the first carpet part shown as A In Figure 5 under cycling conditions of 
35 temperature and moisture (humidity) is at least equalled or exceeded by the predetermined 

resistance to expansion and contraction of the second carpet part *ET shown In Figure 5. 

As shown in Figure 5, the first carpet part consists of a polypropylene 

backing 15 and nylon pile 1" which has been tufted through the backing normally in a 

continuous strand. 
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Such luffing leaves tuft bundles 19 below the primary layer 15. The ability 
of these tuft bundles 19 to expand and contract plays a significant role in the tendency of 
the first carpet part A to buckle under changes in temperature or humidity. Some form of 
bmder is necessary to achieve any degree of tuft bind. i.e. a situation in which the nylon 
tufts 17 cannot easily be pulled from the backing 15. Thus the tuft bundles 19 are 
encapsulated to the minimum extent necessary in a binder 21 which is typically 
polyurethane. The amount of polyurethane should be minimized, preferably so that the 
layer 21 does not extend beyond the tops 23 of the tuft bundles. This can be achieved in 
part by the use of a doctor blade after application of the binder and before it has set The 
doctor blade wipes along the surface created by the tops of the tuft bundles and to some 
extend wrthin the valeys 25 to minimize the amount of binder 21 on the first carpet part A. 
If possible, some voids or spaces, such as at 25. may be left 

The second carpet part B has a backing of preferably spun web polyester 
In this case where the carpet is to be installed in accordance with the system disclosed in 
Urated States Patent 4,822.658. the backing wiD have needled filaments or loops 31. Such 
loops are normally locked into the backir^ 29 l>y a binder or adheshye 33 appHed to the 
back of backing 29 opposite the exposed kops 31. a second spun web layer 35 may be 
added and attached to layer 29 by the binder 33 or an additional binder or adhesive (not 
shown) may be added after binder 33 has cured. The whole of second carpet part B will 
normally be attached to a first carpet part A by a light adhesive or binder coat 37. Such 
binder coat is normally kept to the minimum in order to maintain some voids or spaces 
around the tuft bundles. 

Depending upon the method used to tuft the pile into the primary layer of 
the carpet and the style of carpet a significant number of nylon filaments wiD be located 
below the backing. The amount of filament which remains below the carpet backing is 
determined to a large extent by the type of stiteh used in the manufacture of the carpet 
With a straight stitch 10-15% remains betow the carpet whereas with a graphic stitch the 
amount can be as much as 50% or more. In any event whether they are calculated by 
theoretical expansion or by actual tests, the exact degree of expansion and contraction 
under conditions of temperature and humidity of the first carpet part A can be determined 
The preferred way Is to wet the first carpet part under relatively warm conditions and allow 
me to expami to ite maximum width. The piece can then be fixed In place at its 
edges and the contraction force can then be determined. 

When this force is known, the amount of stability needed in the second 
carpet part or secondary backing to resist this fc*» wffl ften be known. The second carpet 
part can first be tested for stabilty by simple pun testo by placing such in temrion along 
any dimension and applying puling force. 

The carpet backing can simply be layered as required with woven or 
non-woven material and preferably thermally bonded, point bonded or norvpoint bonded 
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spun web material, more preferably polyester. Such material is flexible, lightweight and not 
rigid, but it resists movement in th plane of the layer. A layer of stab foam or 
mechanically frothed foam can also be interposed. 

As shown in Figure 5, a layer of pofyurethane foam 13 can also be 
5 included as part of a carpet construction of the present invention. This can be added both 
to provide cushioning and mass to the carpet In this case, binder 21 is applied to the back 
of the primary backing and spun web layer 41 is applied in line to be bonded directly 
thereto. Foam layer 13 can be applied directly in line by mechanical forming or it can be 
chemically blown. Tricot layer 43 having locked loops 45 on its underside is applied in line 
10 to the foam. Alternatively, a foam (which can be slab foam) and tricot composite can be 
separately manufactured and adhesive used to secure the foam and spun web layers. 
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CLAIMS 

1- A carpet backing for use on a carpet to be installed on a floor by means of hooks 
complementary and attachable to loops on the back of such backing comprising: 
(i) a first spun web substrate layer; 

<Q loops needled into and through the first layer to substantially cover a first side of 

tha layer with exposed loops; 
(fii) a binder on the second side of the substrate to lock the loops into the substrate 

2. The badong of daim 1 in which the substrate is thermally bonded to stabilize the 
substrata 

3. The backing of daim 2 in which the substrate is point bonded. 

4. The backing of daim 3 in which the substrate is non-woven. 

5. The backing of daim 4 in which a second layer of spun web substrate is adhered to 
the first layer on the side opposite the exposed loops. 

6. The backing of daim 5 in which me binder also bonds the first and second layers 
1 5 together. 

7. The backing of claim 6 in which the second layer is non-woven. 

8. The backing of daim 7 in which the second layer is point bonded. 

9. The backing of daim 8 in which additional spun web layers are adhered as needed to 
create a carpet of a selected dimensional stability. 

10. The backing of daim 4 in which the first layer is spun web non-woven therma.lv 
bonded polyester. 

11. The backing of daim 10 in which the binder contains a fim mtardant chemical 
treatment 

12. The backing of daim 10 in which the loops are needled into the first layer by the 
25 mattmo process. 

13. The backing of daim 4 in which the amount and viscosity of the binder on the second 
»de of such substrate is matched with the density of the substrate so that such binder 
penetrates both sides of the substrate to lock the loops into the substrate but without 
dogging the loops on the first side. 

14. A carpet having a selected dimensional stabBBy comprising: 

(0 a first carpet part comprising a primary layer with pile substantially covering a first 
«de of the layer, the pBe tufted through the pnmary layer to leave tuft bundles on 
a second side of the primary layer and a binder encapsulating the tuft bundles 
the first part having a r^termmed force of expansion and contraction under 
35 cycling conditions of temperature and moisture; 

% a second part in layered relationship to the fin^ carpet part tr« second carpet 
part constructed from one or more layers to have a predetermine resistance to 
expansion and contraction at least equal to or greater than the force of expansion 
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and contraction of th first carpet part under cycling conditions of temperature 

and moisture and traffic toads on the carpet pile. 
15. The carpet of claim 14 in which the second carpet part is constructed from one or 
more layers of the following: 
5 (a) a woven layer 

(b) a non-woven layer 

(c) a foam layer 

and a binder chemically compatible to and interposed between the layers to bind the layers 
together. 

1 0 16. The carpet of claim 15 in which the non-woven layer is spun web. 

17. The carpet of claim 16 in which the spun web layer is thermally bonded. 

18. The carpet of claim 16 in which the spun web layer is point bonded. 

19. The carpet of claim 15 in which the binder encapsulates the tuft bundles and does not 
form a layer substantially deeper than the tops of the tuft bundles. 

15 20. Hie carpet of daim 19 in which the binder encapsulating the tuft bundles contains 
voids within and around the tuft bundles to allow for expansion and contraction of the 
bundles. 

21. The carpet of claim 20 in which there is needled into the bottom layer loops 
substantially covering the underside of the bottom layer. 
20 22. The carpet of claim 21 in which the loops are locked to the bottom layer by the binder 
binding such layer to the layer above. 

23. A carpet backing for use on carpets to be installed on a floor by means of hooks 
complementary and attachable to loops on the back of such backing comprising: 

(i) non-woven spun web polyester 
25 (H) loops needled into and substantially covering a first side of the substrate 
(»i) means to lock the loops Into the substrate. 

24. The backing of claim 23 in which the means to lock the loops include a binder applied 
to a second side of such substrate and in when the amount and viscosity of the binder are 
matched with the density of the substrate so that such binder penetrates both sides of the 

'30 substrate to lock the loops into the substrate but without dogging the loops on the first 
side. 

25. The backing of claim 24 in which the substrate is stabilized by point bonding. 

26. The backing of claim 25 in which a coating is appDed to the second side of the 
substrate to reduce the penetration of the binder into the substrate. 

35 27. The backing of claim 26 in which a foam layer is bonded to the non-woven spun web 
substrate on the side opposite the loops. 

28. The backing of claim 27 in which the foam layer has voids or spaces to match the 
expansion and contraction of the carpet backing. 
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29. A carpet for installation on a floor by means of hooks that are complementary and 
attachable to loops on a back side of the carpet the carpet comprising: 

a primary layer with pile substantially covering a first side of the layer, the pile tufted 
through the primary layer to leave tuft bundles on a second side of the primary 
layer, 

a first binder encapsulating the tuft bundles to secure the pile and layer together, the 

binder containing voids within and around the tuft bundles to allow for expansion 

and contraction of the bundles; and 
a backing layer having a first side secured to the second side of the primary layer and 

a second side having said loops thereacross, the loops being locked in the 

backing layer. 


30. A carpet for installation on a floor by means of hooks that are complementary and 
attachable to loops on a back side the carpet the carpet comprising: 

a primary layer with pile substantially covering a first side of the layer, the pile tufted 
through the primary layer to leave tuft bundles on a second side of the primary 
layer, 

a first binder encapsulating the tuft bundles to secure the pile and layer together, the 
binder being sufficiently malleable to permit expansion of encapsulated tuft 
bundles so as to preclude substantial expansion of the carpet; and 
a backing layer having a first side secured to the second side of the primary layer and 
a second side having sakl loops thereacross, the loops being locked in the 
backing layer. 

31. The carpet of ctaim 29 wherein the backing layer includes a spun web substrate 
having theloops needled into and through the substrate and the Wwter tocks the loops in 

25 the backing layer. 

32. T>»carr^ of c^m 30 wr^in the backing layer includes a spun web substrate 
having the loops needled into and thrwigh 

the backing layer. 

33. Thecarpet of claim 29 or 30 wherein a coating is applied to the substrate to reduce 
the penetration of the binder into the substrate. 

34. The carpet of ctaim 29 wherein the backing layer includes a first spun web substrate 
having loops needled into and through the substrate and a second binder locks the loops in 
the backing layer. 

35. The carpet daim 30 wr^trwoacwng layer i«^ a first spun web substrate 
35 navir^k^ps needled into and through the sul^ and a secoml bim^ lock, the loops in 

the backing layer. 

38. The carpet of daim 34 or 35 wherein a coating is applied to the substrate to reduce 
the penetration of the second binder into the substrate. 
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37. The carpet of claim 34 or 35 wherein the backing layer includes a second spun w b 
substrate located between the first spun web substrate and th primary layer. 

38. The carpet of claim 37 wherein the first spun web substrate is secured to the second 
spun web substrate by said second binder. 

5 39. The carpet of claim 38 wherein the first spun web substrate is relatively light and the 
second spun web substrate is relatively heavy. 

40. The carpet of claim 29 or 30 wherein the backing layer includes a foam layer located 
intermediate the primary layer and the loops. 

41. The carpet of claim 40 wherein the backing layer includes a spun web substrate 
1 0 intermediate the primary layer and the foam layer. 

42. The carpet of claim 41 wherein the spun web substrate is secured to the primary layer 
by the binder. 

43. The carpet of claim 41 wherein the foam layer is slab foam. 

44. The carpet of claim 41 wherein the foam layer is mechanically frothed foam. 
15 45. The carpet of claim 44 wherein the foam layer is directly bonded to the binder. 

46. The carpet of claim 31 or 32 wherein the substrate is point bonded. 

47. The carpet of claim 31 or 32 wherein the substrate is non-woven. 

48. The carpet of claim 31 or 32 wherein the substrate is thermally bonded polyester. 

49. The carpet of daim 29 or 30 wherein the pile is nylort 

20 50. The carpet of claim 29 or 30 wherein the first layer is polypropylene. 

51. The carpet of claim 34 wherein the second binder is selected from latex, ethylene vinyl 
acetate and urethane. 

52. The carpet of claim 29 or 30 wherein the binder includes a fire retardant chemical. 

53. The carpet of claim 31, 32 or 34 wherein the loops are needled into the substrate by a 
25 mafimo process. 

54. A method for martufacturing a laminate carpet having an upper pile component and 
lower backing layer, the method comprising: 

manufacturing the upper p9e component with a layer having ptte tutted therethrough 
and secured to the layer; 
30 determining the force of expansion of the upper component when exposed to moisture; 
and 

securing a first side of a backing layer having loops for attachment to complementary 
hooks on its second side to an underside of the upper component; wherein 

the backing layer is selected so as to be sufficiently rigid to meet or exceed the 
35 determined force of expansion of the upper pie component in the assembled 

carpet so as to substantially preclude expansion and budding of the carpet due to 
moisture absorption when the carpet is installed as part of a free float installation. 

55. The method of claim 54 wherein the pOe is nylon. 
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58. The method of claim 55 wherein determining the force of expansion includes wetting 
the upper pi.e component, permitting the component to expand to te maximum width fixing 
the component at its edges, and permitting moisture to evaporate from the component and 
measuring the force of contraction of the component. 
5 57. The method of da™ 54 wherein pile tufts are secured to the layer of the upper 
component by a binder. 

58. The method of daim 54 wherein the backing layer includes a spun web substrate 
» The method of daim 58 wherein the .oops are tacked * to the substrate by a binder 

1 0 r ZT COat,n ° aPPfed 40 8Ub8,,ate to "» ■» - the binder into 

10 the substrate. 

6a The method of daim 54 wherein there is a binder encapsulating tuft bundtes to secure 
*e layer of the upper pile component pile and p«e together, the binder containing voids 
wrth,n and around the tuft bundles to allow for expansion and contraction of the bund.es 
and/or the binder being sufficient* malteabte to permit expansion of encapsulated tuft 
1t> bundles so as to predude substantial expansion of the carpet 
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